Chaperoning checkpoint kinase 1 (Chk1), an Hsp90 client, with purified chaperones.
Checkpoint kinase 1 (Chk1), a serine/threonine kinase that regulates DNA damage checkpoints, is destabilized when heat shock protein 90 (Hsp90) is inhibited, suggesting that Chk1 is an Hsp90 client. In the present work we examined the interplay between Chk1 and Hsp90 in intact cells, identified a source of unchaperoned Chk1, and report the in vitro chaperoning of Chk1 in reticulocyte lysates and with purified chaperones and co-chaperones. We find that bacterially expressed Chk1 is post-translationally chaperoned to an active kinase. This reaction minimally requires Hsp90, Hsp70, Hsp40, Cdc37, and the protein kinase CK2. The co-chaperone Hop, although not essential for the activation of Chk1 in vitro, enhanced the chaperoning process, whereas the co-chaperone p23 did not stimulate the chaperoning reaction. Additionally, we found that the C-terminal regulatory domain of Chk1 affects the association of Chk1 with Hsp90. Collectively these results provide new insights into Hsp90-dependent chaperoning of a client kinase and identify a novel, biochemically tractable model system that will be useful to further dissect the Hsp90-dependent chaperoning of this important and ubiquitous class of Hsp90 clients.